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Investigating the effect of internal chamber shape and porosity on the thermal
performance of parietal charcoal production furnaces

M. Khodamoradi Chaleshtori Engineering Faculty, Shahrekord University, Shahrekord, Iran

A. Raisi Engineering Faculty, Shahrekord University, Shahrekord, Iran
B. Ghasemi Engineering Faculty, Shahrekord University, Shahrekord, Iran
A. Ahmadi Nadooshan Engineering Faculty, Shahrekord University, Shahrekord, Iran

Abstract

In this research, the thermal performance of three parietal charcoal production furnaces was simulated and compared with each
other. The Darcy-Brinkman-Forchheimer equation is used to model the flow behavior within the porous medium. Effect of radiation
in channels and porous media are modeled with discrete ordinate (DO) radiation model. The velocity and temperature of the fluid
inlet were considered to be 0.045 m/s and 850°C, respectively, and the effect of different porosity values (0.2, 0.4, 0.6) on the
temperature contours and average temperature graphs was investigated. The results show that in the initial steps of the process, in all
three furnaces and all porosity values, the wood in the upper part of the furnaces is at a higher temperature than the wood in the
lower part. In all three furnaces, increasing the porosity amount of the chamber, increases the temperature uniformity within the
chamber in the final steps. Furnace number 2 has the best performance in terms of temperature value and uniformity within the
porous chamber.

Keywords: Charcoal production, Porous media, Forced convection, Natural convection, Radiation, Conduction.
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